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Ct(TFC1) = 21.89±0.09 Ct(UBC6) = 21.72±0.18
NMD2 with pop-out (t 1/2 = 1.0 min) NMD2 without pop-out (t 1/2 = 0.8 min)
SUS1 with pop-out (t 1/2 = 3.1 min) SUS1 without pop-out (t 1/2 = 2.9 min) . Parameter values are the same as described for the feedback loop without Hill function. (B) The response time of negative feedback loops as a function of mRNA half-life (t 1/2 =1 and 10 min in the top and bottom panels, respectively) when the protein half-life is 40 min (dashed blue line) or 8 hours (plain blue line). The mRNA and protein concentrations are normalized to their steady state level. The response time is defined as the time necessary to reach half of the steady-state level (grey arrow). For the model of the negative feedback loop, the following parameters were used: mRNA is transcribed at k m = 10 nM.min -1 (top) and 1 nM.min -1 (bottom), and degraded at d m = 0.69 min -1 (top) and 0.069 min -1 (bottom) to reflect halflives of 1 and 10 min, respectively. mRNA is translated into protein at k p = 100 nM.min -1 , which is degraded at rate d p = 0.017 min -1 (blue dashed line) or d p = 0.0014 min -1 (blue plain line). The response of the promoter to the repressor protein is described by a Hilltype function with K = 10 nM, n = 2. S8 . Parameter estimation of the two state model to fit the USA1 RNA copy number distributions. The size of symbol (diamond) is inversely proportional to the SSE (sum of squared residuals) and thus, reflects the goodness of the fit in the two-dimensional parameter space. The ten best fits are denoted by gray color. The Fano factor of the distribution is closely related to the goodness of the fit. The Fano factor is the ratio of the variance to the mean, and the Poisson distribution has a Fano factor equal to 1. The value of the decay rate constant is taken from the MGC experiment. The contour plot shows the Fano factor as a function of the k on and saturation, k ON /(k ON + k OFF ). k Tr was calculated to match the mean of the measured mRNA copy number. The random parameter values were obtained as follows. First, the logarithms of k ON and k Tr were randomly generated from a uniform distribution, between 0.001 and 10 min -1 , and between 0.83 <mRNA> k dec and 1200, respectively. <mRNA> is the mean value of the measured distribution. Last, k OFF was randomly generated so that the predicted Fano factor was in the 2.25fold range around the Fano factor of the experimental distribution. (A) USA1 (endogenous promoter). The Fano factor of the experimental distribution is 1.3 (see table S7), which indicates it is similar to a Poisson distribution. (B) USA1 (substitutional promoter). S1. Plasmid list. tetO2 refers to the version 2 of the tet operator. 
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